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fc£, £S^>/^Stl~5 (MJRl-5) ©^^$nT^0, flMCMJR 
3teu ft^^£{£m^5££a*^3*iTV>5 (Okamoto, I., et al., Life 
Sciences, 73, p2029-2045, 2003)„ *fc/Tl£$'>;^ft©JMMHMT** 

1 5-2 21, 1 9 9 8*£33J:tf Yonekura, It, New Food Ind. , 41(1), pl-8, 
1999), CK-VU -»^tft0ttSr^"rs 21 fc#SH3R3ftTV*S«ft(Fuj iwara, S. , 
et al., J. Biol. Chem, 265(19), pll333-7, 1990) m%&Zo &Tc* WliSX 
», n— -V^KU— otbT7lf>'5>«$nfc (Bilikova, 
K. , et al., FEBS Letters, 528, P125-129, 2002)„ 

sate R)gsnTVi*n-ir^u— fc-er*n*«MB(MWtt. -tia© 
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5 E®fcHK©589ifik ±3B©fWS&tfife'r*^SfcU*t\ «T©(1>#5(11>© 

(1) ^3E^^M^1iSftH J ?tbT©^^J:OTl^I©^*i®SH : ?tl/T 
©«fB©^<fct>v*rn^©«ttsm«^*tt*^fc«n-ir^e 

10 (2) ±B (1) oa-t^U-^H*3- Hfsat^FiB^*^*^* 
-fey h&iiA&583£^*— «> 

(3) ±BI2)©5BI^^-KJ:'3T, ^K^m^nfe^M^m^iBao 

(4) JJB (3) ©^m^fttnifi^ *>M!k-zn%> n-^;H£ U Ho 

(5) ±ffi(l) *fctt(4) on-WJ^fl«tt««»2:lt*(ft*l 

15 datrcfcoT* 5y/x^©A^»^lb^*iftJi***«^*tWM(ii©* 

|S*|^»*&|ft±S*S««©^»:<t*>Vi*r*i]^©«tB&^r*2:fc*W 

JIU ^^©^fc^^Si^^Jl^^^ti-^^^A*^©^^©^ 
20 3&i£. 

(7) ±tB(5)©aj*»*»'»fca#T*iifcfc*o» »m©ftft*RfiB»**ift 

±S-&§ £ £ feWfte*r*IM&©$HfcAWS2ftt. 

(8) ±SB (1) ©n-^;Vif y -^:/9 t 1**3— F*r*»WiB2?!I*#Xbfc*fc 

(9) #fch£4W«, *J»SfctM«©V»Tn^T*«Jlift4«ltfc , r*(8)©* 

ao) km*** m*^"efe^£t^#fti:-rs(9)©*bb^#io 
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(li) g&Wfi* *^3-r**tfc*^fcTa(io)©*kh^*. 

^tT, Sk.t<Dh$>Y)<DZ:<Dmm<£>mmz&<oT. &©3&:^£#<S Z. tiffin 
±IB (4) iBm©§§iK©n— WH£ U —179 Y \z «kn«» ±JB (1) fB^©^ 

15 $rr* n 

±1E (5) ®«©5ifi58©ari&»K: J:*H*, -LIB (1) (4) |B«©56W©»*te 

jra A, #«©2M£#3$£*i£\ *fc«*jnx^>*7 r -fe^A#*©ftix#*jfi 

20 ±|B(6)IB^©^^©^cX^©M^^tc:«fcn^ ^cX^©^ftAX^W^ 
±IB (7) !E*©5iH9©»«©*ffi*K«*j*fc«fcn^ fc b 

±m (9) IBic©^93©#fc: h^tcfctlfri, ±13 (8) WM<D$£WiimU<D?Ji%:& 
_hiB(10)fBm©^©#t: h£$8lte«fcnto& -hfB(8) $3J:tf(9)fB»©SMIia:H 
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10 a -mw^-y t-zw-zm umwm) \z&tf2> sds-page \z&z>mm& 

m 3 £©HJIli©5§9§©n-- ^;vif u— F© N^lc&ttST^ 

0 4 rau £ © tBM©§£9i© □ — *?)V£ u — h ©m^sa^i t-e© r 5 / m 

15 ^M^b^c0-eafeSo 

H6tt* $&#/\*^© total RNA£/ —If >^n»; h^{CckD«f«fbfe^^ 

>fcai*HTr»*. 

p-yttw-zm fc&tts sds-page t^s^^s-en^ 

F©^m£^Ufc®Tr&£o 
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£ © &m(omm\t±m(o t & v ©*&«& & ©~e & ^ric-e©^© 

5 ^0-OT?$O, rrtr^XI tUTfg^n (Bilikova, K, etal., FEBS 
Letters, 528, pl25-129, 2002), £n&3-b-T£&^©BB^fcrs>V>T%>l8^ 
SnTV^CGenBankAccessionNo. AAQ16586, GenBank Access ion No. AY340960)» 
^©«IHC§IUT«iS?W$nTV^V^«>, E©ffiB©5S9m* 
58«#&©«»i^©IS*fca£^Tft:*nfc , b©T*S. T^to^ £©ffi0 

10 ©3fiW©n— ir^tfU— sy/^©$&&Kiifc#T£E£fc«fc9, ^ 

15 *>T#, ^feSi^©^*^ffiM^lRlJi$ii:, i^Oill^tSg^* 

«&fe©<fc3 fca—V;H£ U — #6, ^BBB^SfflVifcfiliffl^lSWiiB^©^ 
©$ffi#^3f«§fc£&l£<fcoT, £©mm©^©n-^;Hfi J F £§S 

D— -V/MfD— -^y^HSa— H*r*3tfir?S»a GenBank 
Accession No. AAQ16586, GenBank Accession No. AY340960^) £%Ufcf§5i;*J 

iry \>&ffittmm^#*-&*mm j pmm* mmm. mmmmm\z^m<D-^ 
t?#So u^fe, £©^®^m^nfe^«-^#«> wwfflM^ mmm^mom 

£j&n?£3 0 £ £©58S*iry He, fc£A.fck 6X tX^> ? >-^^(His), 
FUG, B-13?>7 W^>-S-b5>^7i5- 1? (GST), 
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c-myc, v;vh-x&^>/^it (mbp) m^-^t^mn^ifmn^vx 

#Vz?>. 7u*i—9, ?m&3r§T2> PTIC pBluescriptll ^ pET 
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5 ^©m, Mum* > h^©#@^ uxisB-r^ ^ t 

#Xbfc#bh©h9>X> ? xZi^i7^%$^-rS. £©b9>XS?x~y^ 
fe«©»»Kr.^lPife.^.^E«MBIfi (ES MBft) ^WftW^&S 

20 irt#£ns#t b^fe«tr; j e©^^"es o , ^WBiflKfefe^* fcJi»©n 

©»-&»*, ^0b7>X^x-y^l!|ifmS (fctxfcf, Gordon, 

JW.et Bl.. Proc. Natl. Acad. Sci. USA, 77, p7380-7384. 1980) \Z$t-z>Tft 

aw* 
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&—>&—!fT>( >tfffi (Capecchi, MR. , et al. , Science, 244, 
P1288-1292, 1989) £frJffiTnfc£ famz<Dmmi&&^£Wmi£l£2>Z-L\Z&-o 

7*%fc:3sV>Tki:. EG (embryonic germ) i!IJ&a«L£nTV^;fc&, *^©» 

10 ^sgt-r^^t^^^o 

«f©4§£fei, T^n/t^^U^A^^^T^x^©^^®^^ Ti 7 
5R^ffi^i^V^T$F5i) h^T, h^CXV^ ho^lz-Va >^?^ 

15 «£t&it^? (n— 'V^ifU— F*r*ater?) SiAtS^t 

mmm 
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— WHf U-£^bfcyizh>K:Tife#U ^-©i&S&fc 2500Xg \ZX 30 »M 

^MS^ff^ofco jfcMBft&iHMsiu 80%x^y— ;v-e^fe#u. looooxgicr 

20#f t g©^£>&a£fr^:ofc o TO?, ifc8»£l§liKU 2*©NaCl ^ffiV^Tffiffi 
5 #-m^ff lOOOOXg KIT 20 ^©^L^S^ff &V^ilffcM=(MWCO:500) 

<&Av75IM#£ TSK-gel 0DS-80TS tc«kS^*m^£#^a^b^:7^-- 
15 LW£3cBW9t (If— £0 hU-» SDS-PAGE IdiD. #*fU&»*, # 
-CDn-^HfU-^^HfcbTmiH (6.2kDa) tSCt^Ttfe. 

: n—v;nf i J-^^H©^^r^/msB^i©^ 

20 — &Hljfia*rB« (^n^-f >^>— ^x>it— ) (G-1000A, Hewle 1 1 Packrd 

y &jW9§© 54 y mm&ft e. & s r ^ j nmm&mtrz zit^^m 
1 43s£.zmmmn 15). 
25 &33, n— v;i^eu— ^^H©^»&ajje%>ffofc (s^irr),, £© 

SlJgfcte, M*##rfr-t?&3 MALDI-T0F MS Voyager RP (SftffiflQ 

(PerSeptive BiosystemftSSD *fflV^fc. SU^Wu 50%T"fe b T- h U Mzffiftl 

a-cynao-4-hydroxycinnamicacid (a-CHCA) *lfrf:fr>flsvM) 
£l/Tia^ SH^*^— Calbrat ion Mixture 2 (ACTH (7-38 clip). 
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insulin (bovine)) £0. \%m\zmM\sfc*<7^\ s &7U-h±rcm&VX. A 

mmm4 : n— ^Hfu-^^Fsn— k-t scdna^s©^ 

5 < 1 >5 y/t^CDiME&iS 

•fe>f 3^5 y;t5=- (Apis mellifela) (^ITO, Mftt*Mfra*&#t#) ©TnM 
j&(n—V;H£ U ~ ©* >/^MM^mW & 5* &&©:#$£ Cfc i*-fc£ Sambrook, 
j., et al.. Molecular Cloning, Cold Spring Harbor Laboratory Press, 1989 
^) fcflEV^ A+RNA£tflffiUfco 

iz\z ? ^rnowmt.* (i:i ©fJ-&) ii^u^vrcm^xrco &it. mmx%> 

(Varrora jacobsoni) ©*tf£K:, $!l©Tfc!X^> 

<2>ymmm<Dmm 

20 (0. 02* (w/v) © KCU 2. 02* (w/v) © CaCl 2 , 0. 4% (w/v) ©U--/ ft n-X, 0. 9% (w/v) 
©NaCl) THffiR&tffflLfc. 
<3>Total ENA©HS 

(a) Total KNA ©HUffi 

Total RNA ©ftJtiifcJuQuickPrepC^i^) Total RNA Extract ion Ki t (Amersham 
25 Pharmacia Biotech #M> «fStiWS^n bn-JMc^TBBiCJll 

53mg & Total RNA SJfifcBU / -JI/M^^tR 200 m 1 Kl^bfco 

(b) poly A + RNA ©M£ 

#e>nfc Total RNA© 500 /xg ^?>- 01igotex-dt30<Super> (^iSii&SSD £ 
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>(£ffibT.mtt£tiTV>£:/n hn— ;Vtct£V> poly A + SNA &MMVfe 0 £©poly 
A + BNA (DWkMMIsLtefe* JtfB(a) tt^^^^ff^ofeo 
<4>Rapid Amplification of cDNA Ends (RACE) £fijffibfcn~ Y)W U— 
y^FO^n— x^ 

5 (a) cDNA©^ 

Marathon (Sftffitt) cDNA amplification Kit (CLONTECH #:§£) 8s# 
©^Dh3-JH:^ RACE m&mmvfc. ±iB<3>(a)43<fctf(bH;:«J;D# 
Stlfc poly A + RNA l*ig£, Marathon cDNA Synthesis Primer (TTCTAGAATCAGAG 
GAAGAT(30)N.}N) fcfc%>fc****T? 70*0, 10 »MR«S*fc«, fcJiT^Vfco 

10 lOnmol <D dNTP, lOOunits <D MMLV Reverse Transcriptase 

(Superscript (S^gSii) IL Gibco BRL &SD S-frtf First-strand Buffer 10 M 

S&lc, lOnmol <D dNTP> Second-strand Enzyme Cocktail (24units 

E. coli DNA Polymerase L 0. 8units E. coli DNA Ligase. lunit E. coli RNaseH) 
15 &§5t! Second-strand Buffer (lOOmMKCK lOmM Ammonium Sulfate, 5mMMgC12, 
0. 15mM J3-NAD. 20mM Tris (pH 7. 5) > 0. 05mg/ml BSA) 80m 1 16t:, 1. 5 ftfKI 
RjSS-fr&o R*£^ lOunits ©T4 DNA Polymerase ^Jn^ 16*01? 45 ^MR* 
StfT 2 *m cDNA fc^bfc. 

Z.<D 2 &m cDNA yv/CfUXl^h,/^ yT5^7^3-^_ 

20 (25:24:1) fcTfcUffiU $ nntfUkk/'f VT^KT^n— (24:1) 
H<DjlSffi$t£. l/2*©4M@^M^-hU^^^2.5^»©X^y 
-;HCT, cDNA£SfcJS£$ii\ 80XX^ Ufco 
(b) T^^-^-& 

2 M cDNA (DtM^O^M^z^MV, Marathon cDNA Adaptor 33«fctf lunit 
25 ©T4DNALigase £^tPDNALigation Buffer (50mMTris-HCl (ph7. 8) , 10mMMgCl 2 , 
ImM DH, ImM ATP. 5X Polyethylene Glycol (MW:8000)) 10/xl 160, *£&R 
mZtto ZLOT??? cDNA £ TE buffer (40mM Tris-HCl (pH 
8.0), ImM EDTAtoH 8.0))T? 50 §MLfct)0^itbt 3' RACE 
5' RACESfrfcofco 
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(c) 3* RACE 

n-^;vif u f©t^ ;nmm<DK^®ftfcftmrrzMMmm&M 

5£U zn&mzm&S^ 1 fc^Lfc> 3' RACE \zm^%> degenerate ±.>X^ 
<i V- (AARACNWSNATHWSNGTNAARGGNGARWSNAAYGTNG © 37 SST? & 0 , STF^-T 

-4»© TAJ HT^-^ rcj Ui^h^>> TGJ te^7~>, ru ra^5>43«k 

# ru «-r/'»s^-n^n^UTv^ 0 trj S7f->sfctt^7- 
rwj »7T^>tfc»f5X rsj liv'hv'ytfcft^-x raj ht^ 

10 EOr/^T— 1 fck TE buffer T? lOOpmol/M ©itmt&SJ^tC^bT 
^ffibfeo 3'KACERJ6WU JhE©(flD (b) t7^^-^l/fc cDNA 
T, ^"fv— 1, Marathon cDNA Adaptor tMWm\zM&t% API primer $3<fc 
AmpliTaaGold (PERKIN ELMER ft®) £J8V>fco lOnmol dNTP, lOpmol 

API primer. lOOpmol :/^f 1 2. 5units <D AmpliTaa Gold (^^fg^) 
15 £"^trPCR buffer 50m 1 *\CT&~?9— Wfe 

Vtc cDNA SJn^T, 1*— t;HM * 9— (Gene Amp PCR SYSTEM 9700. PERKIN ELMER 
ttW SfflV^T, &©^#©*>«PCRKJ&£fT&ofco -T^fe^. (1) 95*0. 
10 »M (ML®, (2) 94^, l&m (MOStt). (3) 72^, 1 »M (7~-U 
(4) 72t; y 1^ (#S) S3i^<^;PffV^ v ^Xr^^ (3) ©T 
20 n-U>^mS68 c C, 60r, # 3 iJ-f ^;HT&ofco 

T, Stl:7^-'J 52X31:: U 25 1M #;VRJfc£13\ 72"CT 7 ^PQ 

PCRj^©*§MfcfTfooTV>&o 
25 (d) PCR^Oit^n— 

±IB<4> (c).fc£*m£nfc PCR Mm<Dm.mmm^^rr^tb. Original 
TA Cloning Kit (Invitrogen ft®) §s#©:/n h3-^fc»^ PCR 

jpjfflbT, pcr mmo v jmizr^-yztftoz^, £©pcr^£\ hh©^ 
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>X<;V^^-^- (AE-6991CX, ATTO ^fcSD _tT^S312nmiCT, *ra>fb3n, 

a «i© pcr mmvny ^&-&w v m tt, dna m&R y << )v?-tt%m>b>^=L 

5 SUPREC-01 (iSjSiflO (SigmhM) &m KX. PCR »»*!aJRU&. 

®iK$nfcPCRjg^cEMg& (3. 5 Ml) 6mM Tris-HCl (pH 7. 5K 6mMMgCl 2 , 
5mM NaCh 100jLtg/ml BSA* 7mM 3-mercaptoethanoh lOOjitM ATP. 2mMDTC\ ImM 
spermide. 4. 0 weiss units T4 DNA Ligase 33 50ng <D pCR2. 1 

10m 1 *Tf, H^-C— I&RjfcSii:, PCRm$l£ PCR2. 1 
10 F^*— fcitJSSttfc:. ZLO^^— £ Original TA Cloning Kit tc^tf <£>n 
>tfx>h-fe;V (INV-a F' One Shot Cell) ^ftfem^fc^ X-Gal 
-7-f-»^^bfcLB T^r-^W-McSffll-a^U 37^ -^tbt, 

15 an-- £iM§3&^T3£#. 4nmol dNTP. 4pmol API primer* 40pmol y^^fv 
-1 * lunit © AmpliTaa Gold GSftilO PCR 20 m 1 

AlT)Hi^SI:#fl/feanz-»Lfc. fit, ±iB<4> (c) £H 

z.<pi&Mft ^sn&^H^*© pcr Mw^snws c t.pmmx;^rc ... 

20 3D--*, 2XYT Broth (IX (W/V)NaCh 1. 6* (W/V) h U Zf h 1% (W/V) yeas t 
extract) *K:ttnSU 37X:, 205rpmT 8 mmmM.mm&ft ofeo 

(e) y^x^ nam 

2XYT Broth -e^bfe^cHM^S, IMagExtractor-Plasmid-kit OfC#$fr#:S) 

25 ^7^5 F£S&fflbfc. 

(f) DNAv— #x>X 

±IB< 4 >(e) \z& o T# 5 tlfc^ 7. ^ F 1. 5 m g 2: Texas-Red tlfc 
M13 (-20) UA-X^^fT- (Thermo Seauenase pre-mixed cycle sequencing 
kit: Amersham Pharmacia Biotech %M) tisSMTfc^ig-g-U L C. G, T 



WO 2005/030951 PCT/JP2004/014544 

15 

2£ : £e5'tfi§?& (Thermo Seauenase fluorescent labeled cycle seauencing kit: 
Amersham Pharmacia Biotech IrJU) \zMZ-* &©^#©TT^— #x>XS:jS;£ 

25 vtzfrftfsL^tc. -rutins (i) 95t:. 3 #m umm. (2) 95*0, 1 

5MW OWBfcttK (3) 5<TC, 45 #K (7--U>^, (4) 72«C, 1#30#F*1 

n-x-^>^-r ^iinbTrxt!^— ^— -e^ufefe©Sr. 3m 1 ^ dna 

3— -h5/-#x>U— (SQ-5500, BA«f^9f«JO tcn-FbT, 
(g) 5' RACE 

10 3'race ^«to#^nfcn--v;vifij--^y^r 5 ©^@a^m^^^bT, 

5*RACEffiOGeiieSpecific 7>ft>X^7-f7- £ 2 MtftU f^lSUfeo 

-r&t>^ £© 2 a^©y^-r v-fc3u 3* RACE \z£. D # s>n&gB#i£— smm® 
j^^f §«t^ic^fhUfe^-rT-2 (@e#i#-^2) ^^a'^MottseE 

15 

fr:i3, 5' RACE <Djjm&&Tf$km^ ±M (IV) (c) ©M^© 3* RACE hM— tttik 

-3 \zm?LT. 5'RACE©SlS:^ff^^feo #*>nfc PCR _blB<4>(d) 
p$ (f) t|m-rP^ratT r . U-^n— x>^J:^S@H^J©^W^ff^:^^:. 
20 ±IB<4> (c) 43<fctf (g) tC^bfc 3'RACE 5' RACE £<J; 04 IzWtfV 

fe£?\z, n-^;HfU-^^H©^« cDNA GDi&XgB?!J£&5£Ufc (@E3» 

25 r^3© n imr^/mmmiim-mmu □** ^u7t-v-j/3>->^ 

(Bilikova. K. , et al.. FEBS Letters, 528, P125-129, 2002) 
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(h) La Taa ^ U ^ 9—¥&&m bfc PCR EJfctd&SSB^lOfltfg 

S'RACE&.ktfS'RACE icffiVife Taa^U AmpliTaaGold (^^) 

fck 3'— FX^rV^V-T— ifffitt^Vifcfe, 440 1 ©©W&'T, 

5 LA-Taa (^iSiiftM) V^c PCR EJS&fr f^it 0 ©■pTI6ttS**« £ U 

KJSteu 20nmol dNTP, 125umol MgCl 2 * lOpmol API primer. lOOpmol zf 
?«(~?-Z&£Zt2. 5unitsLA-TaQ£^tr£J&?£50M «f VZ*T&79-tit&iMk 
£«fflfcbTin*.fcfe©** (1) 94^, 30#F^ (f«44)* (2) 50*0, 30#F£ 
10 (7--U>^)> (3) 72^, 1#30W1 (5) 72^, 1 

JifiO &251M *;VfrfcV>, ±fB<4>(f) t^il^DNA->-^x>^— 

(i) 3>t!n.-^;i£3$i^T 
ffiHtt©****** BLAST fcfiJJBUfco Wjfi:i F>©tiM©«tJ£Kk OBF Finder 
15 £$flffibfco 

<l>1Mf>:7n-/M£ 
■fe-f 3 £.3 V)V?<D>f J A DNA V>T, ft*D®3F&n* fc-SI^ y hfcfe 

jfrfcTO, 2o©^>bn>£^3classIIit^©#^£^U A^n-r H 

®4>©k— > TBainH U BamH I ®Ml,Tz&>7)V, V—> 

25 rHind IIU ttfHIBB* Hind Ul9m.Vtt>7)W rp s t U ttifellBSftlPst I 

rxho u tt«9iB»*xho i«taufcif>^«n*ti«b 
<2>y-f>^py b& 
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frfc, W->l5&*$6«, «7 B©*#^ OWE*) 3^6 lOjug© total 

7 BOTH8SBIBU >9M3JM15«30 H©«*7t^ (Sfttt*) 0>TWKHIIb&>&-£ 
n^mfimUfelOAtg© total RNA-e&So 

10 ^B»«6 : n— ^;WfU— (7H->5» ©58I^tA 

&$B0>7j^ Sambrook, J. , et al. . Molecular Cloning, Cold Spring 

Harbor Laboratory Press. 1989 ^F) tettt^ ^OffilSOD-^HfU-^^ 

1 5 < i >n— v;wfu -^eP Ffcfc^oSltg 

*^usM^ffi wtn— yth*u xmm&mmmmvm* 

^W^H (75^>M3^68) fcfWU PCR £jfct£«£oT# 

20 &Awm cm- 8 am) 7=— u>^T*«»ioiiES»**— /t— 

8, ^^^>h6«BB^JS-^9, 7^^>h7«BH^I#^l 0, 77^*> 

25 b 8 «sa^i#^ lit i/T-en^nM^ufc. 

jyfcft&7j8;<*:bTfc3u 77^>h2A^7 (^rtl^n 50pmol) £ T4 
polynucleotide Kinase (10U/20M) £-&t*£*8ft (50mM Tris-HCl (pH8. OK 
10mMMgCl 2 , 5idM DTT\ 0.5iMATP) 37*0, 30#Fi3S)i&£i3:£££KI<fcD, 5' 
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<i vr^;vr;v3-;v (pcd -e&aju / -jvtfcmzxmu^o mz^ 

9£f*>M:fcJ;tf8 (-en^n lOpmol) £Ji§BU >&te^S&fr^ofc:7^ 
*>h2j^e>7 (^-tl-^n lOpmol) t^tyK|i» OOmM Tris-HCl (pH7. 5), 
5 10mMMgCl 2 , lmMDIT, 50mM NaCl) &fi^U EKDU^^VSU— V/HM ?y 

^#£fT&V^ Sfcfc: 90 25rfcT*S5£5fc7n^Ai££UT7x«-U 
^SJfc&frfrofco £ ©K^l: i02ffi DNA ifiimZ ft, Jin*»SDNA^ 
UT, PCRSJfc&ff&ofco PCREOfcte, MfB©£|g!DNA (1m 1), -fe>X^-r 
10 7-t7>ft>X^7'f7- 0.4/aM) S^tyRJiS^ (lOmM Tris-HCl 
(pH8.3), 50mM KCK 1. 5mM MgCl 2 . 0. 00 \% gelatin, 200 mM dNTP, 1. 25U/50 m 1 
Ampli Taa Gold) Tfrfc ft:*, •fe^X^-T^-tUT^ LIC-forward 
primer (ia^J#-^ 1 2) 7>^>x:/^^-<hbTfci,LIC-reverse primer 

15 ^-{c#^^SH^l^#inUTV^„ 

±fB©PCR£&fc:«fcoT, %e>tli£?amm** TACloningKit *m^XV7 
* DNA S'-^X^-^fflV^TiifgUfc (BacfcD. 

< 2 >mm^??-<Dftm _ 

20 #mnmz&\1rZ>5m'<.$'*— fe> S-Tag, His-Tag tttStrf-XV F^XDffll 

Ligat ion- independent clonig (LIC) Vector © pET32 
Xa/LIC (Novagen fcttJBU ^#0^n b3-;H;f oTfmi/fc'feOT 

jiia(i)icT#e»nfe pcr mw&T%u-7>>f)vmm.foW}Xftmv. 

Suprec-01 xmUlsXX.? ;-)Vifcm.xm$lVfco PCR mm<D LIC 

25 1M h <DT&m&. T4 DNA Polymerase © 3' ->5' X* V * ^ l^T— ifffi'Bi&fiJJB V 
T, ?C&mW<OVJ&&fr*>lfT->mM (G) ©ItHa^-egiJofeo -Tfcfc)^, PCR 
Ml (0.2pmol) £T4 DNA Polymerase (1U/20M) ^tSKfaffi. (50mM Tris-HCl 
(pH7. 5), 10mMMgCl 2 , lOmM 3 -ME, 5mM DTT, 2. 5mM dGTP) SiB^U 22*C7? 1 
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BL21 (DE3h NovagenftM) fc^©#8TCJ*»JE&U WR«IIUfc*JHW* 

< 3 >/1*R®5Eg#«ktffll« 

5 ±|B<2>lc:«koT#e>n^ n-^;VifU-^^H51^?^A$tifc^c 
fliM**£ LB Broth 3ml fclWU STCT?— iftOflH&ti&fT&pfc. f&J&*8L 
t©«SISK2iil *l9J§^-effl^fe^?Ktl^-CD^^LB Broth 200ml Kin it, 
37^ 2 ^©^^ff^ofeo *:VX, WMMm. ImM © IPTG £jnx.T£ £K: 
3TC"C3l»l«WNtU »fi?3ffl©»**ffa:ofc. MtePMSF (ft* 

10 mmo. 625/xg/ml)&^PBS^l?^U hn>M#^^1f— (ultra-turraxT8, 

ika) zm^xmmv. 25ooox g , 20 ^mx^m^m^n^x±m : &m^Lvm 

VXftfe-Dlto Mfcm\Z\t, His-Tag £*g<&-T5 Ni -<^->SH^ib$n^llilC 

-T^-ttlfefek Ni-NTA Agarose (QiagenftH) n^^Tilbfc. 
PBS T¥MbbfcNi-NTA Agarose fc*ftffiili#£;to;^ fiift*fl i TT»?»^fcJi'& 

LT^ie^^^^feo aac, 7oox g , zftmxm>bftm&ft?3i-?x±.m&B& 
v pbs tfis^i, $ ^zmmh^mm^^vx^^y^M^mm 

20 ~?Z>rc.&, 0. 05M Imidazole £"^tf PBS £ifll;tT&Jli£$k#Ufco M^X, 0. 5M 
Imidazole fc^tfPBS Sim*T«iB&fln f T?»*jfefciB^U Umtrt^M^ 
>;^S^!lllfc. ^LT, ^ffibfeM^>A^!HS:700XgTf Z ^moM 
ifr$HB&froT-kill&iaJRU Z\(D±.m&M^MM CQltrafree-4 centrifugal 
filter unit, MWC0 10000, Millipore tbM) Tfgijaiffl/V;7 7- (50mM 

25 Tris-HCl (pH8.0K lOOmMNaCK lmMCaCl 2 ) IdfimUfc. ^LT, Wt&?>W 
RlmgMSfcO, Factor Xa (Protein Engineering Technology Aps) 5/ig£fln>L, 
37^ 24 RtP^<mmfc£&£i§rfco 

(RES0URCR RPC 3mh Pharmacia Biotech %M) *W$i\sttmMW&2 u~sr h & 
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^7>f- (HPLC) v'XrATlil/fco 0. 1OTFA ^¥^bbfc#7Afc1*>^ 
£&AU M3t lml/min. T 0. MFA £^&7-fe b~ h U >KD*B&JET?*ffi31i: 

HJ-» SDS-PAGE T##tU S»it*a-WJ-^^b^*»*n& 

6 t# £ nit a— -v;wf u — F v*t, «flwp*r*fr& o fc. 
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<2>$&mmmuMi 

(a) mmmhmmm. 

mmmmt. icr^^x m. b#slo zmwco 

5 bx^y— ;k 100 Units/ml ^x^U>. 100 Atg/il XM/^W-»^ 
t? RPMI J&*fi (H*Mm%tia) £&fflU 5% C0 2 , 37t;, Ii©^#TTtiLfc, 

(b) mm^imomm. 

10 mm/W^t^y-ty h£MVvrB$lli£tgaiUT.PBS(-) (137mMNaCh 2. 7mMKCh 
2mM Na 2 HP0 4 • 12H 2 (K 1. 5mM KH 2 P0 4 ) £ 10ml XtltzrrJ ySsa-^Vit. =t4 v 

v-zLft-Tr, mm^^y^xv. z.n%&m*v>'3.&m^x 50mi :/ 

(FALCON ffiSS) rt^33ftUTlHlfi«fcUTWSEUfc. Zin£ HOOrpnu 10 ftmx 
Jt*WMI*ffV», hUXlftT^^A^t (0. 1€ SftT^^A, 1.7mM 
15 Tris-HCl(pH7.65)) & 5ml Jn*.T, 5 #K<D-r >^a^-£bfco £©#ffr£ 2 

^CV^, m&Ofc#><D PBS (-)£ 30ml JP&T, HOOrpm, 10 #Bre3l'fr#lt!t£ 2 
1I*D£U ±i»*»D»Vifc. ^UT, ±fE (a) © RPMI 40ml £in*., 7 

^T^i^JfiL^thte&fflViT^a^^tfSIU, M»Uxl0 6 ^Jia/ml 

25 (c) ^ffiKSHttlft 

±B<2>(WTW«EUfcU>/ , «BBBKII»* 96 ^T-r^n^lz-h (IWAKI 
ft§J) £100/U^A*t, U>/1«Blfi»jieR©«J»«ae«si%^»:*J:5K:^ 

^/i^/w^^t* (dmso) t»is*£»#u ^x;hc liM^iniLfc- Jin 
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M&fflfeTZZ- %> alamarblue (MfSflO (fayCMMXMftM) £ lO/il 

o^^^ij-^- (j-fyzSx.yty?^ yp-i-isBj-frftM) xwytmo^it 
#y**;&9-f H (LPS) & 3/*g/mi s&bnbfcfcczx HEg^kmm*.n— 

^14 ~8B?»J#-*§- 1 7 ) tdS^T, 24 £ 35 #<DT 5 / mSH^JSfUffi U 
tftJSCfc&O'W^^r 5 TCSIVSGANVSAVLJ ^r^bfco Z.CD&tfc.^fT-b&tfi 

mtvx. mn<Djmvifc#im*'r*itiib, vv^im (M:jw^u-» 

< 2 >mii^^ P £ Af f ini ty MW& 
20ml ©jfitfit© 40XSlE5SSfc»'»*. 20mM U >M£ 150mMNaCl Buffer (pH7 • 4) 

-rjtwu o. 45Mm©^^;^-T^mu mmm-^yfjvt: Vfco 

HNS-activated Sepharose 4FF 2ml tefcm^^bm lOmg 

X, Affinity tUAZftUVtCo ¥3§ft;Buffer (20mMU>M, 150mMNaCI 
Buffer (PH7. 4)) •Vr>7)V&7?5'( UT, #^A|*3£ 2 RSHWffc 

Buffer -e^b, X^>£MSST¥Mt Buffer £SSEUfc 0 i£EH 

Buffer (100mM^x>^-NaOH, (pH3. 0)) TjfiLm4«<Offt#£}£tBUfc» 
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®^^ 280nmT^mt!— ^^IHJRU, PBS (-) *VM%rVT 0 • 45iim<Dyj )V 

rt»«€m5 t A^Twra«»**«fflb, w>;^s^b'J5/> sds- 

?Ufc.fe?i© PVDF KB, y*>>m £ tT 5%X* A ^ S"^t? TBS-T 
fc-lftgi«bT^ny^r>^«ia*ffft:ofc. TBS-T T«fc#«, ±IB<2 

>fcT#5nfc»^#*tfi#*3R»t(l% gelatin/TBS-T)T lOOffiflfr&UT, 
^^SliStbTC<Z)m^^CPVDFI^^gmU^M-e 1 Nf^SJi&^^o 
^•©^ TBS-T T?raafei£U — #ctfakRJfc£bT* fflfi&R&CV 2000 ffiflfrttb 
fc 2 ^Sifr (Horseradish peroxidase Mttntftf^F IgG ^ IgG) 1 
B#WRjfc£*fc. ECL (MM*) £^Tfl^f^£i*\ v-^;V£ 

ij -^zf^- v&m \z^n^^)vn> $h^» 5500 #jfiT^$n^o 
±ib< 1 >~< 3 e» nfc»wtfrSffl viT, ^ y/^Axm 

(D— ^;HfD— j&^^S 100—10000 <£>ti&ffi®#£ 50mg/7nil tilUfc 
^i?f^yn>bD-iVtU MiKt^jfei7^^5 > (50mg/7ml) 

b&n— *7Hf U — 100—10000 ©JfifflB#50mg£ 7ml fcfiSU 
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(^Ml 00-1 0,000<D^y 
* KS» 50hf»g/7m0 
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a— WM£ u Kfti* 
E (±Sattffl«^50mg/7ml 
+iM*20ng/7ml) 


24 


24 
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1 0 f&£/^©ffii§!% 14% £ fro fc„ 

£©t&*WU n~^;VifU-ttffi@^O0. 04% (20Mg-J-50mg) ©«fc5£M£ig 

0Lta*L<«9!bfc£$5tK CfiDffiK©»WlCJ:oT, &£*CDttttttltlH7- 
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5 u-^^h. 

6 . mum 5 ©»i*»'& ^ vn^<r>tymz&M?$ & £ t jc«k d * 

8 

25 io. mm-m, msmx&zz. t ^^m^-r^m^m 9 ©#t h£«&. 
1 1. m&mt)^ *-f3T?»*^t&4*«i'rsi(Sf*5Si o©^th^» 
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01 



i 

i 

i 

2%NaCIC:«fc£ttfcB 
| 

5Hf (MWCO:500) 



(2,5000X30 55- ) 



(10,000gX20 



(10,000^X20 # ) 
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2/1 O 
HI2 
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3/1 O 

m3 



1 10 20 30 

N-KTSISVKGES NVDWSQINS LVSSIVSGAN 

40 50 

VSAVLLAQTL VNILQIXIDA NVFA ••••• 
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4/1 O 
H|4 



1 ATCGAACCGA6CTTTCTAAAAGCAATTCCAAACAGCACAAAAATCAAA ATG AGC AAA 57 

M S /C" 22 

58 ATC GTT GCT GTC GTC GTC CTA GCT GCC TTC TGC GTA GCC ATG TTG 102 

■&IVAVVVLAAFCVAML " 7 

103 GTC AGC GAT GTG TCC GCC AAA ACA TCA ATC AGT GTC AAA GGC. GAA 147 

-6 V S D V S A KT S TSVKGE 9 

-1 +1 

148 TCG AAC GTG GAT GTC GTT TCC CAA ATC AAC AGT TTG GTT TCA TCT 192 

10 S N V D V V S v 0 I N S L V S S 24 

193 ATC GTG TCT GGT GCC AAC GTG TCA GCA GTA CTC CTA GCT CAA ACT 237 

25 IVSGANVSAVLLAOT 39 

238 TTA GTT AAT ATC CTG CAA ATT CTT ATC GAC GCT AAT GTT TTC GCT 282 

40 L V N T L Q I L I D A N V F A 54 

283 TAA TTTATATATTCTTT AGCnTGTATTGCGCGCATACAACGCATTCGA/^AAAGT^ 340 
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7/1 O 

m7 



Fragment 1 y 

AAAACCTCTATCTCIGTTAA&GGCGAATCCAACGTTGATGTO^ 

TTTXGGA^TAGAGACAATTTCCGCTTAGOTTGCAACTAC^lAOUUlGGGTCTAGTrGAGA 

Fragment 5 A Fragment 6 

Fragment 2 y Fragment 3 

CTGGTTTCTTCTATCGTTTCTGGTGCTAACGTTTCTGCAG^EACTGCXGGCTCAGACTCXG 
GACCAAAGAAGATAGCAAA<^CCACGAMGCAAAGACGTCATGACGACCGAGTCTGAGAC 

* Fragment 7 

Y Fragment 4 

GTTAACATCCTGCAGATCfiTGATCGACGCTAACGTTXTCGCTTAATAG 
.CAJ^TTGTAGGACGTCTAGGACTAGCTGCGATTGCAAAAGCGAATTATC 

* Fragment 8 
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8/1 O 
IU8 
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9/1 O 

m9 
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1 0/1 o 

H.1 O 
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SEQUENCE LISTING 

<110> Japan Science and Technology Agency 

<120> Boyal Jelly Peptide 

<130> 04F039PCT 

<150> JP 2003-338665 
<151> 2003-09-29 

<160> 17 

<170> Patentln version 3. 1 

<210> 1 

<211> 37 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 1 
<220> 

<221> misc_feature 
<222> (1).. (37) 

<223> i 
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<400> 1 

aaracnwsna thwsngtnaa rggngarwsn aaygtng 37 

<210> 2 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 2 

<400> 2 

cgttggcacc agacacgata gatgaaacc 29 

<210> 3 

<211> 29 

<212> DM 

<213> Artificial Sequence 
<220> 

<223> Primer 3 



<400> 3 

tttctgaatt ttattaatta ctttattcg 



29 
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<210> 4 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 1 
<400> 4 

aaaacctcta tctctgttaa aggcgaatcc aacgttgatg ttgtttccca 50 



<210> 5 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 2 
<400> 5 

gatcaactct ctggtttctt ctatcgtttc tggtgctaac 40 



<210> 6 
<211> 40 
<212> MA 
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<213> Artificial Sequence 
<220> 

<223> Fragment 3 
<400> 6 

gtttctgcag tactgctggc tcagactctg gttaacatcc 40 

<210> 7 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 4 

<400> 7 

tgcagatcct gatcgacgct aacgttttcg cttaatag 38 

<210> 8 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Fragment 5 
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<400> 8 

ttttggagat agagacaatt tccgcttagg ttgcaactac 40 

<210> 9 

<211> 40 

<212> DM 

<213> Artificial Seuuence 
<220> 

<223> Fragment 6 

<400> 9 

aacaaagggt ctagttgaga gaccaaagaa gatagcaaag 40 

<210> 10 

<211> 40 

<212> UNA 

<213> Artificial Seauence 
<220> 

<223> Fragment 7 



<400> 10 

accacgattg caaagacgtc atgacgaccg agtctgagac 



40 
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<210> 11 
<211> 48 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Fragment 8 
<400> 11 

caattgtagg acgtctagga ctagctgcga ttgcaaaagc gaattatc 

<210> 12 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> LIC Forward 

<400> 12 

ggtattgagg gtcgcaaaac ctctatctct g 

<210> 13 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> LIC Reverse 
<400> 13 

agaggagagt tagageccta ttaagcgaaa acg 33 

<210> 14 

<211> 162 

<212> DNA 

<213> bee 

<220> 

<221> misc_feature 
<222> (1).. (162) 

<223> unknown 

<220> 
<221> CDS 
<222> (1).. (162) 
<223> 

<400> 14 

aaa aca tea ate agt gtc aaa ggc gaa teg aac gtg gat gtc gtt tec 48 
Lys Thr Ser He Ser Val Lys Gly Glu Ser Asn Val Asp Val Val Ser 
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15 10 15 

caa ate aac agt ttg gtt tea tct ate gtg tct ggt gee aac gtg tea 96 
Gin He Asii Ser Leu Val Ser Ser He Val Ser Gly Ala Asn Val Ser 
20 25 30 

gca gta etc eta get caa act tta gtt aat ate ctg caa att mm ate 144 
Ala Val Leu Leu Ala Gin Thr Leu Val Asn He Leu Gin He Xaa He 
35 40 45 

gac get aat gtt ttc get 162 
Asp Ala Asn Val Phe Ala 
50 



<210> 15 

<211>. 54 

<212> PET 

<213> bee 

<220> 

<221> miscjfeature 
<222> (47).. (47) 

<223> The 'Xaa' at location 47 stands for Lys, Asn, Arg, Ser, Thr, He, 
Met, Xaa, Glu, Asp. Gly, Ala, Val, Gin, His, Pro, Leu, Tyr, Trp, 
Cys, or Phe. 



<400> 15 
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Lys Thr Ser He Ser Val Lys Gly Glu Ser Asn Val Asp Val Yal Ser 
15 10 15 



Gin He Asn Ser Leu Val Ser Ser He Val Ser Gly Ala Asn Val Ser 
20 25 30 



Ala Val Leu Leu Ala Gin Thr Leu Val Asn He Leu Gin He Xaa lie 
35 40 45 



Asp Ala Asn Val Phe Ala 
50 



<210> 16 

<211> 162 

<212> DNA. 

<213> bee 

<220> 

<221> CDS 

<222> (1).. (162) 
<223> 



16 
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aaa aca tea ate agt gtc aaa ggc gaa teg aac gtg gat gtc gtt tec 48 
Lys Thr Ser He Ser Val Lys Gly Glu Ser Asn Val Asp Val Val Ser 
15 10 15 

caa ate aac agt ttg gtt tea tct ate gtg tct ggt gee aac gtg tea 96 
Gin He Asn Ser Leu Val Ser Ser He Val Ser Gly Ala Asn Val Ser 
20 25 30 

gca gta etc eta get caa act tta gtt aat ate ctg caa att ctt ate 144 
Ala Val Leu Leu Ala Gin Thr Leu Val Asn He Leu Gin lie Leu He 
35 40 45 

gac get aat gtt ttc get 162 
Asp Ala Asn Val Phe Ala 
50 



<210> 17 

<211> 54 

<212> PRT 

<213> bee 

<400> 17 



Lys Thr Ser He Ser Val Lys Gly Glu Ser Asn Val Asp Val Val Ser 
15 10 15 
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Gin He Asn Ser Leu Val Ser Ser He Val Ser Gly Ala Asn Val Ser 
20 25 30 



Ala Val Leu Leu Ala Gin Thr Leu Val Asn He Leu Gin He Leu He 
35 40 45 



Asp Ala Asn Val Phe Ala 
50 
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